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\siS*Vfcifi*>. M—^>V— If— teHe -Ne U— !f-£fijfflf 2>f2. 

(Single Side -Band, SSB) %^m^^^ bttfc. 
S S B7«f^<£>-W3u ^T<£>##f^atK 1 {CfefBm^nx^^o 
(##fFl£itKl) rx#y M i Nb0 3 ^ffl^SSB-SCfi 

2§J (BPSIS, •ft&4£, p. 1 7-2 1, l"&£*B£-fe*>h • ^ 
h 2 0 0 2*FJK.i\ ft^lS-fe^>h^#«:iT^S^^m^T> ¥^cl3^ 
12^80) 

s s Bytmmm(DW)ftmm\z-o\,>Tmw'Tz>o 

3t^P^CD«5t«, L i NbO 3 /^i:0lMfM^t§lI±l:T i 

^mbxEi i ^^A^o:>^-M^s^s§^^-r^» s s Bjtmm 

5020J;5II, 2O0^MZ (Mach-Zehnder) ^S^S§MZ A , MZ B ^ 

*^>Mz%MWi&Mz c <D&7~&\zmmzmwznfzAnTm<DMzffim& 
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mA-iy^m^^mwr^mu^. ^m^tvxm^VT^v.. rf a , rf b h 

itff^Mnyi/^— HM?:ffiB§'fbbTEI^b^:t>(D-lra&^)„ DC A , DC B 

3fc»S[BMZ A , MZbII, S6fcDC c ttM>MZ3fciil![jlSMZ c fc, #*0T/£ 

^ u 7«jj££l&v^s s Bmmzmn •t&frftizte, m 1 (d^^u^^t 

AMt££ exp (jcot) ilt, ja»RFfe#<*>cosG t &RF A #— 
*fc, ^©fM^^tJK^hflUfcf^ H OcosQt] = <f>sinQt£ 

sinQt=cos (Qt-7r/2) T^f ^ ©^ffig&fUffl-T & 

n^n^iftt^-f^o^ (rf) 

ZLtlZlZ&Q* &WiMj&T"<Dft$L<D&mmizmBVtt\Z, JBTF©j£ (1) T 
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exp ( j a> t ) * {exp ( j <t> cosQ t ) +exp ( j <*> sinQ t ) * exp ( j it/ 2 ) } 

= 2 * exp ( j a) t ) * {J 0 ( <t> ) + J * J i ( <t> ) exp ( j Q t ) } 

(1) 

-1#J&# (J_i) £g|U 1#J&# (J,) *«St5l:lt DC A 

B2lt ^tUTiffimilf (Single Side -Band with Suppressed 
Carrier, SSB-SC) MiMItSS^WH^bfei^^o SSB 
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exp (j ft) t) * {exp (j <f>sinQ t) +exp (— j (f>sinQ t) *exp (j tu)} 
= 2 * exp ( j co t ) * { J _ i ( <t> ) exp ( - j Q t ) + J 1 ( <t> ) exp ( j Q 
t)} 

(2) 

l^^<!:»§ (dtl^r, ^^Wf-^Tch, HI 3 COM zytmWL$&<Dftm\Z*kV 

fit, iitmcS (i) T^cbfc^fl^; (ssB^ii) <h0 3MUHc: 

±mmm*m&:?z>fctb\z. m^mmm lmzm&mjm*. w^m^m-r 
o#.<D^y±)iMmzmz>** vTmfttm%v>^&<D'<y j t)VMmz%z> 
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mmmzytyy-c /mmmm\z&^T*mw&mm-?z>m&iz, mm±mm-t>m 

i o~+ 1 2 dB©iiT^§^(i«, mmwnzhmmBjm~e&z> 0 
£t-. m&<Dmmm2m\zm%mw'vte, m^<Dmmmimiz$Em<D^f^u7 

^ t & o t & z> z. t & mm. t -r ^ „ 

^mmzxti^n^yt^(D-mxumyt^tmcmm^'r^m<Dytm.^, ms 
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&tc. m&<Dffimm7miz&z>mA-T:fe. m^<Dmmmem\zmm(D^^ ur 

yx>^-M^S&i&fi©2^<D#l!£#i&^ 
x >^-^^^g§l^<D 2 ^©^i!S«^g§^^ii«#x«itmAW 7^«#4 
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ma* teas©** u rsss!^#©^jssiflifc*^T, mytmmmz. ssb 

^wsKA^sns^fttraDRfts^Tsau^^so^ifts, Ms s b^ 
m&<Dffimm 1 ^K^ssggiKicfc ss B^aews&fUffl it o #©** u 
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mm? % z\ t 

m?$L<Dmm j m4m\z%%mm\z£.r>, s sByt^mm\zxti^n^ytm.<D— m 
gwltzz.l'v, s sBKmmmiz&\,*T&T-?z>mfa\z$>z>3r*vyj&ft&ffi 

^U7/&#£#^f§^/&#£©&&Jfc£PI&l tTZZLtlz&Q, S 

z\(Dzs7s*ri±&m^tz.ytwrm j $>%y r-i nmmm.m\z^xm\z^m\z^mt^ 
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m&vmwm 7m\z.&z>mn\z& x> > s s B3ta»«sii*t* 2 zmdv? • 

77l (Si0 2) Ta 2 O s f) Jfe^OJK^S^Xtt*©— SB^^-rsui: 

m&vmmmsmizmzmwiz&v) , s s B^as»is**^-r* 20©^^ • 

yAyx>y-M7fc3g&i&rt©2^CD#K^^ 

it«EA-f T^«lf&N3Jnf**ffit©iB83&^ K2^o^fi*SBi:^bT#^ 
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mmmnm\z& v > m^z^mmmf^ z\ t^mtu^, 0 

m$t<Dmmm4miz&z5£wtimm\z. s s Bytmm%s\z&^xi&T-?z>Mm\z 
'j7M$iii, gSAfa^ ymfcm^x^j+iz&^x^uy 
>^^st>iiv^ g rf&fttftfem^j&ft t (Dyt&mv&m&M 1 tern 
m~rz>z\ t^pjfg^^^o 

h§ i t<ii£(DmMtsiimzfflffl-r& z\ t^mt^^o 

m&<D$&mmi 3m\zmz>$£w\z&K). ytmmm*. ssByt^mmzAfj-z 
n%ftWLtmc&m*m?%m<Dytm<DytWi&. ms s B^tmm^(Dttitimz^ 
^x^T^m0,^vx^^rc^,±td,m^<Dmm^4 : yMizm^mMhmmiz. 
s s Byt$>mm\z&^xi&T-?z>Mfaiz&z>** u 7^5iib, me^D 

^{g^^ <t <d itm & as i \zmft~t z z\ t tfujm t & # . 
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nasi mi&Mzytmwimiz&tfzs s Byt^mfDum^-rm-v^^o 
msm\t. *mw\z%z>mi <Dmmm&*<?mx'&z> 0 

sni oian mmmmtytm^tommm^. **s u> x&#*f*fr (b) 
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(D^vwimfcmmzn&ytmwii&mf R7 xW)fti*^tc2~D<D%m2, 3t, i 

F (Intermediary Frequency) ^T^D ^^{t^£g§ 5 , &&T$S S B?tm 

yt^mmz-z)^Ttemzwm-?z>o ^m^4x^. %U2^^(D^tm (mm. 

i F<D-?-c?umz&z>y6mm&ftoo ^itbt, +t'J7^ (m$e$c 
f i) tm^fcft (mwi§kf 1 + if) ^^^M^^m^T^o £©^£^c 

I Fm*^^M^iC^ffi^Tfe^f^M^e>^^^#fii-T^ 
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isv^^f 2 ( f i - f RF ) <Dftmmffi>3£K>ttMtsnyty7-(^7&teffi 

^^iff^0{s-^^^l^*-r^cfc-5^th$n^:RF^^;i/^ (BPF) £ 

VfrVtafrZ, 04 7-< /tiili^XT-Atttli^ l + 

^iz^m^Mom^^^n&^rcmnfr^^m^^^rci^, u^-hT> 
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M^nfc i fh^«, mm^i 7rzsi Fumm^i 8\z^^. mn^-? 



®5te, 2^>©it^MZ t 1 0©^-f >MZ $f f§ S S BM^^ffl^it 

yt^m^(DMT~&io. mz, ssByt^mmzAm-r^^tmcm^^m-r 

s s BftmW^<Dmnm\Z&^T&fcZl*:Z>Mm&mLT^Z>o 
^i££2oK5Hj\ -?j£S SB^iHg§5 4fcffil7j£A^A'Xffl^»2&i&5 6 

S SB5fc^f§§§5 4fCte, 2~D(D-yr7MZytm®i3&6 0, 6 1 t, i-d<d*-i 

^«<2&*a^<fc*£iset- z>fc&<DW.mn^T7,mm (3#-h) ^^$n 
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fgl«^yfe;miU n (m) (n=l, 2, • • •, mtt3tfiffl^»lti*) 

•5 &mmm fern <d n «^ \z% n «7 - at#s £ n ^ . 

feURF*-h(: (l+H)-« (t) (HtekJl/^UUh^ifc, <f> (t) fet^fi 

r(i+H)»* (t)j r f#— h<D—3f\z <t> (t) £EP in u 

m©rfsi?-m:h [<*> (t)] ^TOT^iii^ici^-r^o) ^^s-r^^-^ 

E out = E in /2*exp(jco 0 t) * {exp(j mcosQ t ) +exp ( j d x ) * 
exp (— j mcos Q t) +exp ( j d 2 ) * exp ( j msinQ t ) +exp ( j d 3 ) * exp 
(- j msinQ t)} • • • • (3) 

m=7t * (V/VJ (4) 

mtl^IBf^di-da^PM-r^^, *3!fiiftRT4l«*n-5J n (<p) 
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05 (a) <DS S B3t^lH#§5 4(C^^T> w 0 =60GHz, Q=lGHz 
±&bfc0 2 0SSB-SC^WS§©«J:'5K:, 1 ^:<D^y±)Ummz^ 
5ifM (J,) O^iUJL, +f 'J7^ (J 0 ) RrXHaofl55fc^*«lJBE 

-rsct^jcfwup-rsa:, s sb^msss 4frt><omttyt\*. me (a) ic^-r 

6 OGHz^f) 1 GHz 7c: tfM*£IW~>:7 £>n£„ 
Z\tl\Z. 0 5 (a) ^T«t5JC, /H/UMitSS5 6$gffit^^tU 

# h.;wa, 06 (b) (D&oizmfctsn&o 

+ tU7^©aflft^ft^ (J,) £CD3fc3a£©Jt«, 5 

lib, S S B^WIi^&Hil*t5 + t U 7^t, /H/UMiiK5 6 

m-rz>Z.t\z£K), 06 (b) t^t J; 5 ^+ 1 U 7iSii^*4^t S il i 

0 5 (a) JC&^Tte, S S B^2SE88IS5 4©^l;, #7 7 -f 
AWA°Xffl^^SS5 6£»frfcj&*, 0 5 (b) (C^-Tctd^, SSB^iS 
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$e>(^, 0 5 (c) \z*k-?£?lz. SSBMi^5 4^&tH*tnM}:, 

si, 8 ocD^u-it^mmr^m^. ssBytmm&izmn-isn&yt&m^ 

B17tt, 0 5 (a) K&tt3S S Byt^m^<DA%$yt<Dyt&m.P s £AMA° 

x/&# (j 0 ). #*m-*§-/&# (jj. ^-offiw^^cDm^-^ (j 3 > t<D?tm 
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M7 (a) iZ&^TiZ, m=0. 2 Iz— feVtmiZ&&Vtzm&> Pl/Ps = 
0. 4\Z$mX. ^t'J7^ (J 0 ) tftfem^&ft (J J £<£>3fc3£Sa*IB&l 

^&T&*K L^t), PltPs <d Jt ^ * ilf ^d<hic J: 0> J 0 £ J x 

&Vt£>~rh(DX$>Z> e m=0. 2 (E>^§ n\ Pl/Ps = 0. 4TJ 0 <!:J 1 

1 i^^i^lC^^T, Pl/Ps = 2mtife3^ 
ftS-Erfe*-^ 0 7 (b) ©«fc-5fc, J 0 t J ! t^^Sit^inSi <DM&&mmis 

tetfzmkVT^&zLfimm'znza £©n<tj&>e>, j 0 t j 1 t<D&m&mi 

LtzZmWi&ffi&^'&P l/P s ©te&tfmGHifi£S«£U Pl/Ps = kx m 
3te&ffl£Wra3&ma*MsU&«^T'fe> fi^t'JT^ (J 0 ) <h#^ 
0 8teu 0 5 (a) Xtt (b) <D <£ 5 {CAW A 0 Xffi^#^tg&^ffl 

05 (a) i^lc, I/— tm$C5 l^?>tBlt$nfe#^*CD^«, 

^i££2^fc:#tt, -^SS B^S8«5 4Cffil*ft;H/Uffl3t»»B5 6 
£i»<o SSB3tW5 4l:a, £tiHH%8 3 \Z&K)ffife(D&mmntfAJ3 2 

M ^7>mytm$i$&5 Q<D&tpiZ\$, VOA (Variable Optical Attenuator) 
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mz, s s B^ia^5 4^e>«4#^fi-^^©^©^tB^^n. 4^ux 
^785, 8 7,R^^ai^8 6, 8 8 zmmvx. ye&mmm^m&mw? 

So 

7fe#tm§§8 6 KSffiU mjj. S S BMH^S 4;0^^t5MO-g|S&, t£ 
*7°7 8 7£^LT^fcB2g8 8 t^tBT^o ^m§§ 8 6<Dffi7jte4^U 

^-cm^k^u ^m§§8 8©m^«^m^^(D^^^M^-r-5^ 

SSB^MH5 4^irUTj«^RtX^fll^^*^tr3te«*aiA 
7cfcDT«Efilfca2^S. fit, 6 tefcfr** U 7j£#©ft&©*&aj 
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0 2^(DlJ-^MZ^*^g§9 4, 9 5 t. 1 ~D<D*-1 >MZ^#^S§9 6 

t^ttss s B3ft£n«9 2&m^tzyt^M%n<DWv$>Q. mz, ssbm 

M%sfr<DytmWL%&±lZ^y7Tm (Si0 2 , Ta 2 0 5 |) /j:i:©M9 7^ 

z\(D£o?siy£^mmz, s s Byt^mm^mw^ r xm^mmizmm-r^ z. 
j&-i£tifri$,mffift(D hu$ >^^Mff mMfcmfem&mmtz z\t^x^ 

0 9 (b) -RZS (c) 1^^MZ^^gg{-#§#M^^, J^T©£5 

izmfe^tcm&iz&^T. m&9 7 vhv $.>t?\z&v). tturM (j 0 ) 
t#^fi^^ (j x ) t<Dy&&m.~hmi hta^>^vizmmvrcm^(DB^^ 

"To 

it^MZ^S^S§9 (09 (a) CDlst) £»2f££LT> +h 

^MZM»9 4©^2(DT-A (2nd) ©^B^^tc, if :/M Z^3*&S& 9 
5©I307-A (3rd) (D&tS^S: 1 . 1 tc. ^bt, IJ-^M Z3tS&K 9 5 
<D?B4<D7-& (4th) ©&*f^£2. 9 tc £t£Z> J; 5 #^^H3Jn$n 

yt&m : mmm§km= o . is^^t, +tU7M (j 0 ) 

(J x ) £<2Jt^fl§l £&&J;5&;r, ^MZ5fc3mg&9 4, 9 5 (DJ^# 9 7 £ 
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<k\ztt-rz>3r*V7j&ft (j 0 ) RtKS^©m#^©^t:©«l : ? t *^bfc*>© 
EI9 (b) Rtf (c) 2)^:7 <fc9> S S Bytmm%sfr<b<Dmt!ft<D7>^!7 h 

&66flj|3 

01Ofl SSBMf^©MMl 1 4tiliiT»S^lll 1 
0RtfSft!«Sl 1 ltOiBtH«^t0T»t), 010 (a) <D&.o\Z, m 

mmM£y£M®Lmt<DmwM&&mmzmmTz>m&t, mio (to ©^5 ^ 

*«##«sk:m&u mm\zm.mmrr^>z\ tH)mmum^iz^T%, mmm 
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EU2K:, QPSK (Quadrature PhaseShift Keying) m-*t£/B ^fcfcSiS^ 

3^lM2 3{~te, _h^bfeHI5 (a) £>^f^£ffll^ 0 
gifc^2 0 5Mt§^2 1 , 2 2llttl. 5 um&(DWL-m»J^y£m&2l$ 
&mVfc 0 ftM2 2 te, ^^^^ h;l/T^-^-T1f-T6 0 GH z f*t 

'J7^H6n§«k5l:, ^a6$E*M (0.48nmg^) £fitfgL&^£>, GP-IB 
(General Purpose Interface Bass) W^Z&K), ^tl^tll&^Z^— Y- • D y 

x^— x^-rif 4 2frt>mtjisn%mmmmi 55. 5 2Mbps <d«(^> 

^AA-;i/X/\°^-> (PRBS : 2 7 -l) te, QPSKli^2 6l:<tDQPS 
K^m (^SIt7 0 0MH z ) £S££nfcl£, i^*S§§2 5 ^19 0 g£/W 

r/u? H2 4^At>-£n2> a z. zx^mm^ttmm^h hmmznrcm 
^ii:M^n, %^mn>2 3 ^m^^n^s s Bytmm^<D&RF-#- 

fit, 2 ~D(D-y-7M Z ^^SS t/-f>MZ £WT £ S S B ft^m 

ggK&^r, 3mffi<£>w.ms^7xm&2 7 %mm'tz>z\tiz&v), ftfevnxi 
<D^y±jmmzm&W7£m^fcfr*m<m^!%ft vm^m.^} § r^*-^ 
#j t^m-5) ^ttiffiu^^f-^^^^n^o ^UTte, mz. l-A&^y 
^)vmmzm&mn$Ltt*%k't*iisb, TitM^t^nM^^teifc 

23 



WO 2005/091532 PCT/JP2004/003852 

A (SMF) 3 1 (7 7<Afi: 2m, 5 km, 1 0 km) ^SteStSftS. 
(UTC-PD) 3 3^ffl^fc. £7c, H©M©fcttA*/1»7 — &SSISE*rSfe«) 

3 3©tH*tti#'li^3 4fc c t0^i|'I$n, itf 3 5^St§. ilf 3 5© 
itt^RF7yn-^ 3 6 £JfAU /W-*-^ 3 8t^^L^ 

e>^{fiEig§-\©A7jRFA o y-^ps-r^> 0 3 7n m&'ws 5&fcm-?zmj 
^mm^mxu, &mwimms&3 9 «g a a s s^-xc^^nfe/M^M 

MIC (Microwave Monolithic IC) ^i? =l—)17:$> <0 . m^^t A> H 7 ^ 

(1) RFi^©^iM7x^^h7A 

h^O^UTJimim, 5 9.5 3 GH Z , I F{f^te^frJ?3i&£fc 
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7 0 0MH z Oitit^bfc, 

Jfr^, J y J 0 % 1 t&SX^^ hM^Tf fc. 

;U^£fflV>fc< tt>, 6 0 GH 2 #SWSJPT*-5X^U XX - 1 0 d B 
^J&fcfcOtfctK t7t7MttI^2 0MH z (SS: 3 3 4 ppm) £ 

ffibg<D&m*&rtiz<^&mmm~T?%r£o 

Z\<DZ\tfr*>, *5895t«5* t 'J 7aSii^©4l«8fi* , 3fc5U«lf- 
z *«l^©ffiSSiPrt (5 0 0 ppm^T) IZW& ^ffi-r§#^ 

(2) ^teittt 

SSB^H8«©3tteffl2E»IJt«[tt, m=0. 19tc£U UTC-PDa© 
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Atl^U — it - 2. 6 d Bmlr^l, %77^ Afitt2m, 5 km, 10 km© 

^iRFA<7 — fit- 6 0 d B m£(TT«SS7 7 A'fit fe# bfeVi C N (*F 
t'J7^y-fX) lt#tt^#e>n, gfIRFA°>7-^- 6 0 dBraWm # 

Sfc, HHftKtHttbT^ifilft^lM* 1 OmW, i^l0 0MH z , 7 

7-li-6 0dBmt^. H^Hl^JH^ 6, ^0«ffc#6tl5 CNJttt 2 0 d 

SHRFA7-t:tt§QPSK/l 5 5.5 2Mbps (*'frJ3i£8fc7 0 0 

MHz) ©^{9^#tt^Wffibfeo Ofc<fc*B3£Biim&, PDA*/1 

Hl©^, fcfy h^D$«SflRF/W 6 2 d Bm 7 2 dBmllfc 

mmtmm^mm^imz^mmmmti 1 omw, 7>^i~%m6 dBi (i 

S;fc> 8PSKif (t'tMI:7 0 0MH z ) £ 1 0 k mfc =bfc D 7 7 -f A* 

^ (8 PSK, TJWt'JT) 1 0 k m\Zfr>tz D 7 ? -f Afc 
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h<DT:&Z> Z\hfe, W^Tfe&^o 

sk±, mwvrc£o\z, *mw\z£.n&, ytwrn&m*%7 r -f /mmmmft 
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If 3t <D |g ffl 

•Am i \z 2 nx ^ * c <t £ -r £ *V u 7i@ii^©4« 0 
mjjmz&\,*x. myt&mmt* s sByt&m&izAJ3-znz>yt$L<D-&jL\$m 

2>Z\£ *WWLt~rZ>*r* U Tg8«S!IS#©^^fe. 

5 . it^^ft5M^4t5^t s s B^mm^^yt^mm t 
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8. IS^<D|gH^6^fB«(D^-vUT^M#^(D^^S^*5^T, 1SS 

U 7i^i^©4igt. 

9. ^OiBH^6^l3m©^^>;T^@MfS-^©^^MfC*3^T> iSS 
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i 2 . it ^©fran i o mxitm 1 1 ^kibb*©** u rmmmm^co^m 

1 3. §»;£<Z>«SfflSf§ 5 ^7Z>MHI 9 ^<Z> Hffta* t;:|2«c£>^ ^ "JTSSafi^O 
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